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Introduction
Long term economic success of every country is inseparable from growth of effective investments, especially financed by private capital. They create fundamentals for other components of the economy, such as private consumption or industrial production. Significant role of investments for economy was a matter of interest for many academics. They investigated it from a perspective of 131 real economy as well as from financial perspective. Overtime second issue has gained on importance due to, among others, global competition for capital.
The main focus in this paper are investments, as a crucial component of Gross Domestic Product (GDP) growth (see Figure 1 ). It played a vital part in the transformation of developing economies towards those more marketoriented. We would like to analyze it in the Polish context as one of the biggest European economies, that used to be a part of communist block and now is a European Union (EU) member and benefited from a high increase of investment flows over years (see Section 2) .
Investment was one of the GDP growth component in recent years, especially positively contributing in 2011, what is illustrated in Figure 1 . On the other hand, in last available quarters (third quarter 2012 -second quarter 2013) investment contributed negatively and GDP growth was maintained mostly by net export.
It is obvious that there is a link between investment and GDP growth, however our aim was not to prove such a relationship, as it has already been analyzed by others. For example Rydarowska-Kurzbauer [2012] calculated that the correlation coefficient of GDP growth rate versus changes in investments amounted to 0.955 for Poland in the period [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] . Our goal has been to investigate the historical investment patterns, relationships between foreign in- '10 2Q'10 3Q'10 4Q'10 1Q'11 2Q'11 3Q'11 4Q'11 1Q'12 2Q'12 3Q'12 4Q'12 1Q'13 2Q'13 Private Consumption [C] Public Consumption [G] Investments [I] Inventories (change) net Export [NX] Gross Domestic Product (%, yoy)
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Economics and Business Review, Vol. 1(15) , No. 2, 2015 vestment flows and the real interest rate as well as the identification of the most important channels of cash flows that end up as an increase in the fixed capital formation in Poland. What is more, we believe that findings from this research may help a better understanding of Polish future economy developments. The paper is divided into three sections and a conclusion. The first section is devoted to a literature overview. In the second section we make a short overview of historical data associated with our research field. The third section deals with empirical analysis substantiating our claim.
Literature overview
Investments in the Central and Eastern Europe (CEE) region and particularly in Poland have been the subject of numerous studies most of which, however, did not approach it in a broader context (we would like to emphasise that we have focused on studies which concern the CEE region). Most authors dealt with one specific channel of investment and investigated determinants and effects for the economy resulting from it (e.g. foreign direct investments (FDI)). Sometimes in analyses of flows to the CEE region authors put more stress on regional factors and did not go into specific reasons for certain situations in Poland, which is the centre of our interest. What is more, usually interest rates were not at the forefront (in the context of foreign investment) and frequently were not deeply investigated. Additionally, some of the analyses were prepared some time ago; therefore, do not cover recent developments.
A wide-ranging study of foreign capital flows to the region that we are interested in was conducted by Claessens, Oks & Polastri [2000] . They investigated capital flows to the whole of Central and Eastern Europe and the former Soviet Union in the period from 1990 till 1997. Their scope of interest was the whole region rather than one particular country; however, some of their findings were relevant for major countries in the region, including Poland. They brought out the fact that in the beginning of Polish transition investment flows were dominated by official flows, which has changed towards a more balanced official versus private split over the years (parallel to an increase in investment over that time). The bulk of increasing private flows took the form of FDI driven by the Polish good macro performance, the convertibility of the currency, moderate fiscal deficit and favourable prospects for EU membership. About 20% of them were accounted for by privatization. Of course the liberalization of the capital account was gradual in the early 90's with preference for longterm investments at the beginning which had its impact on the flow structure [Arvai 2005 ]. Claessens, Oks & Polastri also tried to approach the interest rate influence on investments (especially portfolio investments), by calculating interest rate differentials (domestic interest rate corrected for the devaluation and London Interbank Offered Rate (LIBOR)) and comparing it with non-equity portfolio investments which led them to the conclusion that there is a positive association. Claessens, Oks & Polastri found on the basis of output analysis that private flows, and FDI in particular, were determined first by reform efforts and then by prospective EU membership and credit worthiness. It is of interest that the sustainability of capital flows was associated with the continuation of reform efforts. It implies a source of financing (public versus private) and type of flows (reforms support FDI investments whilst they have a negative impact on short-term debt flows). Foreign Direct Investments flows were further investigated by others. Dunning [1993] focused on determinants and divided motives for FDI into four groups: resource seeking, market seeking, efficiency seeking and strategic asset seeking. It had been investigated in the Polish context by Gorynia, Nowak, and Wolniak [2007] , who have analyzed seven cases of FDI in Poland in the 90's with respect to the first three motives pointed out by Dunning and concluded that foreign investments were motivated by market seeking (e.g. looking for access to the new market) and efficiency seeking (e.g. low labour cost). In any case resource seeking was identified as an important factor. Number of theories explaining internationalization and FDIs were revived and categorized by Trąpczyński [2014, p. 33] in his study of determinants FDI performance in the internationalisation process of Polish companies. Nevertheless he focused on outward FDI from Poland.
Following Claessens, Oks, and Polastri [2000] study, Garibaldi, Mora, Sahay, and Zettelmeyer [2001] looked at 25 economies in the region (transition economies in Europe and the former Soviet Union) and analyzed in greater detail the heterogeneity of capital flows to transition economies in quantitative terms. What is more, their study covered three more years (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) and was primarily focused on direct and portfolio investments for which Garibaldi, Mora, Sahay, and Zettelmeyer ran regression. Their studies show that direct investment patterns can be explained by a set of standard economic fundamentals. Inward direct investments are attracted mainly by a macroeconomic environment (measured by economic growth and a high fiscal balance as well as state of economic liberalization), economic reforms (using EBRD Trade and Foreign Exchange Index), the privatization methods (insider privatization discourages direct investments whilst equal access for foreign investors encourages same) and the presence of natural resources. What is of interest is that their sample does not reveal that wages have a stimulating impact on direct investments. In terms of portfolio investment a relatively small number or explanatory variables have been noted (at least in the model in question). The presence of market infrastructure and the protection of property rights seem to be the only significant factors. Ancypowicz [2009] looks into FDI's evolution in the context of Polish accession to the European Union. She points out that the influence of accession should not be overestimated and states that the amount of greenfield investments after accession was lower than the amount of reinvested earnings and bank borrowings of companies that were already present in Poland before EU accession; therefore their impact on GDP growth was not that significant (based on the data from the years 1995-2008 she calculated the correlation between GDP growth and investments to be 0.89, however GDP growth versus FDIs was only 0.25). In our opinion, investments that were made before EU accession were probably somehow anticipating Polish accession; therefore, they should be taken into account as well. Nevertheless, foreign investments provided a major stimulus for domestic entrepreneurs to develop their businesses (improve organization, logistics, technology) so as to be able to compete successfully). Bijsterbosch and Kolasa [2009] draw attention to the positive impact of FDIs as well, concluding that FDI inflows played an important role in accounting for productivity growth in the CEE region (with critical dependence on the capacity to absorb).
International capital flows and their impact on economy growth in CEE countries that joined the European Union in 2004 and 2007 were also investigated by Śliwiński [2011] . He performed an analysis of determinants for capital and financial accounts. Based on the research of others [e.g. Calvo, Leiderman, and Reinhardt 1993; Hernandez, Mellado, and Valdes 2001; Carlson and Hernandex 2002; Ralhan 2006; Culha 2006; Schmitz 2009 and others] he created a list of potential determinants for CEE the region and tried to verify them using GLS, OLS and LSDV methods. He found out that there is a limited effect of international interest rates and GDP growth in the EU on flows to CEE countries that were chosen for the study. On the other hand, there was a positive relationship between domestic GDP growth and capital flows. A similar positive relationship has been established with the real currency rate. What is not surprising is that he found out that there is a negative relationship between budget deficit and portfolio flows. Changes in the overall current account deficit (which we treat as a foreign capital inflow -it is explained later) were investigated by Sobański [2010] . He carried out a signal analysis and logistic regression for developing countries (including some of the CEE countries). He found out that e.g. low export/foreign debt ratio or low export dynamics may predict some current account adjustments that result in changes in their value. What is interesting from our perspective, Sobański concluded that the higher the difference between domestic and foreign interest rate, the lower the risk of rapid current account adjustments.
Going beyond the analyses discussed above the consequences of such flows are interesting as well. In a somewhat broader context they were looked at by Janicka [2008] . She points out that the liberalization of capital flows has a number of advantages such as better capital allocation, efficiency improvement of domestic companies, the possibility of creating more diversified portfolios of investments and a decrease in cost of capital for companies. The latter point was confirmed by Henry [2000] who investigated 11 developing countries (unfortunately none of them from the CEE region) and proved that there are good grounds for accepting a supporting thesis that stock market liberalization positively influences investments (it is worth mentioning that Henry's contribution focused on private investments). On the other hand, Janicka [2008] mentions that liberalization might create some threats such as the outflow of domestic capital, difficulties in macroeconomic and monetary policies, a possible decrease in tax inflows (due to capital outflow). According to Stiglitz, Janicka mentioned also that especially short-term capital might generate a risk of financial crisis and destabilization that might not be compensated for by advantages of liberalization. In a narrower context (only FDI, not capital flows in general) the effects of foreign investments on the Polish economy were investigated by Weresa [2009] . She reviewed literature on that topic and found out that from a theoretical point of view it was proven that FDIs might have a positive or negative influence on specific area of an economy (e.g. trade) depending on circumstances and countries. She claimed that FDIs have two opposite effects on investment activity in Poland. First, they increase the level of available financing, thereby support investment by entities with foreign capital. On the other hand, it indirectly limits the investment potential of domestic competitors. According to Weresa, FDI has a positive impact on the labour market by creating new jobs directly (especially through greenfield investments) as well as indirectly. What is more, they have a positive impact on labour efficiency. Weresa's analysis of FDI suggests that in the case of Poland it has rather positive consequences on trade (due to the fact that foreign capital usually flows to sectors in which Poland has comparative advantages). Impact on innovation of an economy depends on the sector; sometimes FDIs have positive influence (e.g. car industry) or there is no correlation (e.g. high tech). On the other hand, Weresa investigated portfolio investments which had positively affected the development of the Polish capital market (however a high level of foreign portfolio flows might create risks as well). Nevertheless FDIs have a bigger impact on the economy than portfolio investments.
The importance of the structure of capital flows -one of our main objects in this paper -was also brought up by Mitra [2011] . However, Mitra went a step further and tried to investigate flows distinguishing those that end up in the real estate sector. According to her research flows to this sector have a greater impact on GDP (surges and collapses) than other sectors. Nevertheless it shows that the destination and channel of capital flow matter, especially in the context of possible financial crises and swings in GDP.
Historical data overview
At this point we would like to make a short overview of historical data associated with our research field. Based on Eurostat data we divided investments into the following groups: households, financial corporations, non-financial Figure 3 ). It coincided with the economic situation at that time. Investments by financial corporations were more volatile but their value was not that important for the economy (as illustrated in Figure 2 ). Much more stable were household investments which were mainly associated with the purchase of real estate. The government of the country made a significant contribution to investments as well (see Figure 2) . What is of interest in times of economic uncertainty public investments were characterized by a positive nominal growth rate which was probably an effect of an expansionary fiscal policy. Moreover, assuming that the current account balance equals investment and domestic savings in the economy (CA = S -I), so the current account deficit can be treated as foreign capital inflow (foreign investment) and the current account surplus can be treated as capital outflow and we define relationship of current account to investments as a share of investment financed by foreign investors. Given this assumption, Figure 4 illustrates the structure of financial investments in Poland over the years.
As illustrated in Figure 4 domestic capital was the main source of investment financing in Poland in recent years. This is of course not surprising tak- ing into account that liberalization of capital flows started in 90's (as mentioned in Section 1) and therefore foreign capital started to gain importance around 1995. In longer perspective share of foreign capital amounted from ca. 13% to 30% of overall investments.
Analyses of investment's relationship with the long-term interest rate
One of the two goals of this paper is to look for connections between foreign capital flows and the long-term real interest rate in Poland. In our study we consider the real long-term interest rate as an approximation of cost of capital for the Polish economy. We would like to leave aside discussion about the best definition of a real interest rate. Taking into account that investments are characterized by their long-term nature, in our calculation we define the real rate as the yield of the tenyear Polish government bonds denominated in polish zloty adjusted by current consumer price index (CPI). Moreover the relationship of the current account to investments tells us what share of investments was financed by foreign capital. Considering that the level of interest rates in Poland is more attractive for investors from developed economies (because it is higher) it creates an inducement to invest in Poland. Clearly there are some additional risks associated with investment abroad and especially risks associated with investment in emerging market which should be taken into consid- eration. Under that assumption the level of interest rates should be influenced by the presence of foreign investors because they create additional demand for domestic investment and above all they are benchmarked to their local rates.
To test that hypothesis we collected quarterly data for the period 2000-2012. To minimize the influence of seasonal factors we decided to work on fourth quarter average real rate (data shown in Figure 5 ).
In general, relation of current account to investments vary from 13% to 30%. Interest rate, after 2002/2003, was in downward trend.
The results basically confirm our expectations and that which Janicka [2008] points out after Henry [2000] in terms of the decreasing cost of capital after stock market liberalization. The share of investments financed by foreign investors is negatively correlated with the long-term real rate, Pearson's r coefficient is -0.61. Based on 49 observations we carried out regression analysis, that is statistically significant. P-value is 0.0000038 that is less than assumed level of significant α = 0.05 (Table 1) .
It is worth mentioning that R square is 0.36 therefore there are some other factors determining the interest rate. This finding is consistent with Claessens, Oks, and Polastri conclusion that there is a positive link between interest rate differentials and capital flows. Additionally we decided to illustrate the path of data relations which can be helpful in identifying crucial moments ( Figure 6 ). What is interesting is that since Poland's accession to the European Union (2Q'04) the relationship started to change and became much more volatile (data in Figure 7 versus data in Figure 6 ) which might have been the result of the capital flow liberalization that is required in the EU accession process [Arvai 2005] . Figure 7 illustrates the path of the relationship up to 1Q'04, once Figure  6 gives broader perspective. The above conclusions give us a background for further analysis, however at this point it seems reasonable to sum up critical views about our results. First of all, the interest of foreign investors in capital allocation in emerging markets is partly affected by market sentiment in a broad sense. One may say that a negative sentiment is also the reason for the rising yield of government bonds and therefore data would be falsely correlated. Secondly, the assumption that the long-term real rate is considered a cost of capital for Polish economy it should be influenced mostly by the level of investment, regardless of its origin (domestic or foreign). Last but not least, our study makes use of relative data (the share of foreign financed investment to overall investment) but a perspective on absolute data would also be worthy of note. We opted for relative data to neutralize the effect of inflation and changes in the level of investment.
We next attempted to establish which channels of capital flow are most significant. The current account is financed mostly by the financial account but what is characteristic for Poland (and similar CEE economies) is that the capital account is crucial, mostly caused by European Union co-funding. On the basis of data provided by the National Bank of Poland, we classified specific channels into categories: capital account, net FDI, long-term capital flows, short-term capital flows, others, errors and omissions and change in official reserves. Additionally, long-term capital flows were subdivided into government debt flows and credit flows, whereas, short-term flows were divided into equity, government debt and credit. In order to identify the most important channels we used the Principal Component Analysis (PCA), which helps to limit the number of variables to the most important. PCA procedure starts with the creation of correlations matrix ( Table 2 ). The next step requires the calculation of eigenvectors and eigenvalues (Table 3) . To confirm calculation correctness Aw must be equal to λw (Table 4) . At the end PCA tells us how much each factor contributes to the total variance of the data (Table 5) . Results show that the capital account, net FDI and long-term capital flows are responsible for over 70% of the total variance. Long term credit, equity, short term debt and short term credit had definitely lower contribution. It is compatible with previous research, that short-term flow has a speculative character and should not be taken into consideration in the fundamental analysis (see Section 1).
Taking into account only long-term flows in relation to all investments ( Figure 8 ) and repeating the above procedure we find out that that the correlations with the long-term real rate is still strong and statistically significant, r = -0.59 (Table 6 ). Based on 49 observations we carried out regression analy- TRUE   TRUE   TRUE   TRUE   TRUE   TRUE   TRUE   TRUE   TRUE   TRUE sis, that is statistically significant. P-value is 0.000010 that is less than assumed level of significant α = 0.05, R square amounted to 0.3435. We think that this analysis can be useful for further studies of the foreign capital flows influence on the domestic economy. Review, Vol. 1(15), No. 2, 2015 
Conclusions
A short overview of historical statistics for investment in Poland shows us that the most important source of them were companies whose activity coincided with the economic situation. On the other hand public investment were characterized by a positive nominal growth rate at the time of economic uncertainty. Households investment were much more stable but were mainly associated with the purchase of real estate. This paper aimed to identify crucial channels of foreign capital flow to Poland and find out whether co-financing by foreign investment influences the domestic cost of capital in Poland. To test our hypothesis we analyzed empirical data for the period 2000-2012. Based on our analysis we state that the cost of capital, measured as a long-term real interest rate, is influenced by foreign capital flows. Share of investments financed by foreign investors is negatively correlated with the long-term real rate (r = -0.61). In our opinion, the reason for it is that foreign investors are willing to accept lower interest rate because it is still higher than on developed markets. Moreover, the results of the Principal Component Analysis suggest that the most important channels of capital flow are capital account (mainly effect of co-funding investment by the EU), net FDI and long-term flows. They are responsible for over 70% of the total variance. It provides background for further analyses. One might carry out similar research in respect of a wider range of countries, especially from Eastern Europe. Another question which our paper raises is how the level of disparity of the interest rate between developed and emerging economies influences the domestic cost of capital.
